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Abstract 
In this article we experimentally addressed the relationship between blood glucose levels and performance on cognitive 
processing and motor coordination tasks. We also aimed to test how are blood glucose levels modified following a 30 minutes 
cognitive and motor strain. Blood glucose level was measured using an Accu-Chek blood-sugar meter before and immediately 
after the tasks were performed. We applied 3 samples: two of cognitive processing and one of motor coordination. The samples 
used are -  COG test,  STROOP and 2HAND COORDINATION of the Vienna Test  System–Schuhfried testing battery.  The 32 
participants completed and signed participation agreements, a form that stated when they last ate or when they had consumed 
beverage with sugar in their composition, how many hours they slept the night before and how are they feeling / how is their 
health at the time. 
© 2015 The Authors. Published by Elsevier Ltd. 
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1. Self-control and  emotional self-regulation 
Baumeister and Tierney (2011) argue that there are four forms of self-control. The control manifested on the 
thoughts, the control expressed over affective states, the control of impulses and the control of performance (to 
focus on the task to be performed, finding the balance between how well and how fast the task is done and 
perseverance). As the authors argue, the ability of an individual to manifest self control (will) and his intelligence 
are predictors of success. The ability of an individual to manifest self control is at least as important as its level of 
intelligence. 
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Being inspired by the Freudian terminology Baumeister proposed a concept that would explain the observed 
phenomena resulting research on the capacity of self control. The concept of "ego depletion" proposed by 
Baumeister explains how at times the ability of individuals to control their own thoughts, emotions, impulses and 
actions is greatly diminished. This concept of ego depletion was highly cited because it helps psychologists to 
explain a variety of behaviors. 
Jennifer Michael Inzlicht and Gutsell (2007) used a encephalography (EEG) to study the brain activity of a region 
called the anterior cingulate cortex. Being connected to the EEG 40 subjects watched a 10 minutes video in which 
were presented suffering or about to lose their life animals. Half of the participants were asked to inhibit their 
emotions caused by the video stimuli. Others have carefully watched the film without receiving any training on the 
control of affective states. In the next stage performance of each participant was measured after applying the Stroop 
test. Those who were part of the group that required them to inhibit their emotions had a higher response time and 
more mistakes (had a low performance). With the help of the EEG Inzlicht and Gutsell showed that the ego 
depletion resulting from the first task causes a slowing down of brain circuits. They showed a significantly 
diminished activity in the anterior cingulated cortex of the experimental group when they had to perform the Stroop 
test. The anterior cingulated cortex is an essential self control area that monitors the conflict between what we do 
and what we intend to do. 
As the participants’s brain activity decreases so does their ability to identify errors, as the participants in the 
experimental group manifested a low performance at controlling their reactions. 
Martin Hagger (2010) and his collaborators have conducted a meta-analysis of 83 studies that approached the 
phenomenon of ego depletion. They concluded that the ego depletion condition is not characterized by a certain 
emotion, as it is difficult to identify the phenomenon at the level of affective feelings and a specific emotion of the 
state of exhaustion was hard to identify. However at the level of the behavior the effects of ego depletion are much 
more obvious. 
Kathleen Vohs, Baumeister and their research team (2012) argue that although there is no emotion idiciala 
persons that reach a state of ego depletion have much stronger reactions to stimuli with emotional impact. These 
reactions are amplified due to lost self-control. To these people, besides the magnitude of emotional feelings desires 
are also amplified. From the data obtained by the researchers mentioned above it seems that people that have come 
to the brink of ego exhaustion feel the pain of the ice cold water stonger. In conclusion, the state of ego depletion 
can be recognized when the intensity of our feelings is higher because the thoughts and emotional reactions that you 
managed to control before are now much more difficult to control. 
Megan Oaten and Ken Cheng (2005) have applied Sroop test and a test of self-control of thoughts (test proposed 
by Wegner et al. in 1987 in which subjects are asked to not think about a white bear). In addition to these tasks the 
authors used The General Health Questionnaire (GHQ), Perceived Stress Scale (PSS) questionnaires. These samples 
and questionnaires were applied at different times of the semester to highlight the effect they have on ego depletion 
near exams session. As the exams session aproched the student’s performance in Stroop test were all lower than the 
average sample groups applied the beginning of the semester. Students had a tendency to give up physical activity,  
ate unhealthy, consumed more caffeine and during the  exams session  consumed more alcohol, although at that time 
there were fewer parties. Sleep quality and learning process were also reduced. They also paid less attention to 
cleanliness and personal hygiene. The stress caused by exams session leads to ego depletion and thus researchers 
explain a variety of behaviors that at first sight seem surprising. 
Segerstrom (2007) and his research team have observed that persons who exercises thoughts self-control have a 
more irregular pulse. People whose pulse is less variable have more energy to obtain a high performance in the 
laboratory tasks involving a high degree of persistence than those with a stable pulse. 
2. Glucose and self-control  
Gailliot, Baumeister, DeWall, Maner, Plant, Tice, Brewer and Schmeichel (2007) in the research report "Self-
control relies on glucose as a limited energy source: willpower is more than a metaphor." Nine studies were used to 
test the hypothesis that low levels of blood glucose produce a low level of self-control. The hypothesis was based on 
the fact that a task involving self control leads to consumption of large amounts of glucose as opposed to performing 
a cognitive task that does not require self-control. 
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Lund-Anderson (1979) demonstrated that there is a balance between low levels of glucose and optimal 
functioning of brain circuits. It was expected that lower blood glucose levels after an initial task involving self-
control will reduce the capacity of self-control to the next task of the same type.  
This happens on one part because the glucose reserves remaining are too low for the brain to function normally 
and to exercise self-control and on the other hand because the ego/self avoids the effort to conserve its remaining 
reserves (Muraven, Shmueli & Burkley 2006). 
Gailliot and Baumeister (2007) presented in "The physiology of willpower: Linking blood glucose to self-
control" an analysis of several works in order to highlight the link between blood glucose levels and the ability of 
the individual to manifest self-control. This study suggests that glucose is an important energy source of self-control. 
Loss of self-control occurs when glucose can not be mobilized effectively to the brain. For example: when insuline 
level decreases or when the body is resistant to insulin. Many behaviors can be explained based on this pattern. 
Controlling attention, emotional regulation, smoking cessation, stress resistance, controlling impulsivity, restraining 
from an aggressive behavior. 
Self-control is the ability to handle automatic impulses and behaviors. It is a conscious form of self-regulation 
that requires the involvement of a certain effort. Self-control includes the control of thoughts, emotions, desires and 
behaviors to bring them to an acceptable form of social norms and personal standards (moral norms, laws, ideals, 
personal expectation 
From a physiological point of view self-control involves activating prefrontal cerebral cortex, specifically the 
anterior cingulate cortex (Kandel, Schwartz, Jessell 2000). Self-control seems to be vital for the proper realization of 
human activity both individually and collectively. Showing self-control people can fulfill their personal aspirations, 
can resist impulses to behave inappropriately and obey social and moral rules. Self-control is a capacity to adapt in 
many areas of life, and it is associated with an increase in interpersonal popularity, with healthier interpersonal 
relationships, better school performance, good mental health, better adaptation capacity, decreased susceptibility of 
substance abuse or nutrition problems (Duckworth & Seligman, 2005; Finkel & Campbell, 2001; Gailliot, 
Schmeichel, & Baumeister, 2006; Mischel, Shoda, & Peake, 1988; Muraven, Collins, & Nienhaus, 2002; Shoda, 
Mischel, & Peake, 1990; Tangney, Baumeister, & Boone, 2004). 
Several studies have shown that self-control relies on a limited source of energy (Baimeister 2005; Muraven and 
Baumeister 2000) This suggests that an initial act of self-control consumes energy that will be required in the 
subsequent attempts of self-control. 
Glucose is the fuel of the brain. Brain activity relies almost exclusively based on glucose as an energy source. 
Circulating glucose is metabolized in certain brain regions that perform certain tasks. For example: light stimulation 
increases glucose metabolism in the visual cortex (McNay, McCarty and Gold 2001). Glucose helps brain function 
as it is the energy source that neurons consume when sending nerve impulses. When glucose levels are low, brain 
function is low and thus numerous cognitive and behavioral impairments take place (problems of coordination, 
blurred vision, amnesia, bizarre behavior, personality changes, confusion and anxiety) 
Even subtle changes in glucose levels can have a significant influence on thought and behavior (Benton, Brett, & 
Brain, 1987, Donohoe & Benton, 1999; Fairclough & Houston, 2004; Kennedy DO & Scholey, 2000; Scholey, 
Harper & Kennedy, 2001). Although available glucose level is important for cognitive functions the ability of the 
body to use glucose efficiently is equally important (Benton et. al., 1996). The amount of glucose in the body 
automatically increases when we eat and this can be demonstrated by an observable increase of the blood glucose 
levels. The body then secretes insulin so glucose can be stored and blood sugar will return to normal. However some 
people have a low tolerance to glucose, their body using it ineffective (is unable to properly store and use glucose).  
3. Study regarding the relationship between blood glucose levels and the performance at cognitive and   
motor tasks  
The study involved 32 students of the Faculty of Psychology and Educational Sciences aged between 19 and 40 
years. Of these, five are male and 27 female. Participants received the necessary information and then completed 
and signed the participation agreement. Each selected participant had not eaten for at least 4 hours, nor drank 
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beverages that contained sugar. Their health status was good and slept at least 7 hours the night before testing. No 
participant was previously diagnosed with some form of diabetes. 
4. Objectives 
     1. The objective of the study is to experimentally test the relationship between blood glucose levels and the 
performance on cognitive processing and motor coordination tasks. 
     2. We aimed to test how does blood glucose levels change after a 30 minutes cognitive and motor strain. 
5. Assumptions  
    1. The subjects with a high blood glucose level will have an increased performance on cognitive processing 
and motor coordination tasks. Blood glucose level is a predictor for performance. 
    2. Due to glucose consumption during the tasks blood glucose levels will decrease after the 30 minutes of 
activity.      
6. The procedure 
To achieve the objectives we turned to an experimental approach of the intra-subjects type, with one 
experimental group. The approach includes the pretest, the implementation of samples and posttest phase. 
The participants of this study were informed about the experimental stages. They were asked to express their 
written consent to participate in the study and to do their best to participate in all the stages of the experiment. 
     Step 1 - Their blood glucose levels were assessed using Accu-Chek blood glucose-meter. The data collected is 
communicated and stored maintaining confidentiality of each participant. Before blood glucose testing, each 
participant  filled  out  a  form  on  eating  patterns,  hours  of  sleep,  health  status  and  the  strain  of  the  day.  
     Step 2 - Participants completed a form evaluating their beliefs  regarding their involvement in the tasks. There are 
people who feel energized after completing a task and can immediately begin to participate in the next task, and at 
the other end are people who need a break. 
Step 3 - Participants applied tasks that measured performance in cognitive and motor tasks usingTest COG, 
2HAND COORDINATION and STROOP test of the Vienna Test System – Schuhfried testing battery. 
     Step 4 - The blood glucose levels were tested again using the Accu-Chek blood glucose levels The data collected 
is communicated and stored. Participants completed one last questionnaire that assesed the difficulty levels of the 
tasks 
7. Results 
Between initial and final blood glucose levels occurred an average consumption of 10.2 mg / dl. This is the effect 
of 30 minutes of concentration and involvement in solving samples evaluating the performance on cognitive and 
motor tasks. It is a significant change because the body tends to keep glucose levels steady. Between baseline 
glucose level and performance in tasks a statistically significant relationship was obtained for the Stroop test (0.019) 
and 2HAND COORDINATION test (0.032). For the interpretation of the data SPSS - Simple Linear Regression was 
used. 
Table 1. ANOVAb 
Model Sum of Squares df Mean Square F Sig. 
Regression 3402.1273 1 3402.1273 6,160 0.019a 
Residual 17121.2060 31 552.2969 
Total 20523.333 32 
Predictors: (Constant), valoarea indicelui glicemic inainte de aplicarea probelor 
                  Dependent Variable: Naming Interference Tendency  PR 
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8. Conclusions 
Differences in performance on cognitive and motor tasks appear after a period of at least 10 minutes of 
continuous straining. For COG (0.448) test the initial glycemic index could not be considered as predictor for 
performance, because an index higher than 0.05 was obtained. The glycemic index can become a predictor of 
performance when tasks require a continuous effort and extend for periods longer than 10 minutes. Performance 
differences became significant for the second and third sample. 
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